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petition from the middle eighties onward; for in the long pre-
vious period of her uncontested supremacy metallurgy had been
the very heart of her success.
The British railway systems changed over from iron to steel
in the seventies; the North-Eastern ceased buying iron rails in
1877.* Their lay-out had by 1870 been completed in its main
features. But to the 15,620 miles then existing some 2,285 were
added by 1880, and another 2,150 by 1890. These extensions
were mostly minor lines, though they did much to open up the
more secluded counties. But on major routes some of the largest
works were then carried out; in 1886 the Severn Tunnel was
opened, and about the same time the Forth Bridge was begun.
Generally speaking, however, the big advances in British trans-
port between 1870 and 1886 were not internal but external. If
the country owed much to metallurgy, it owed yet more to the
sea; and now, as the two joined forces, British shipbuilding and
shipping reached an extreme pre-eminence. For most of the
period construction was in iron, not steel, because iron was
cheaper; and to tins was due our continued large output of
iron down to 1884 after the railways had ceased to use it. Wooden
ships and sailing ships were still built, but iron and steam steadily
encroached- The fastest sailing-ships of the sixties (down to the
celebrated Cutty Sark of 1869) had been 'composites* (wooden
walls on an iron frame), and this fashion was not extinct in the
early eighties.2 But iron sailing-ships had also been largely
built since 1860; and the launch of the famous Loch Garry* (1875)
confirmed iron as best till about 1884, when steel superseded it.
For steamers iron had come in decisively, when the screw super-
seded the paddle; but the fuel consumption of all the earlier
steamers was so high that for voyages of any length they were
almost confined to passengers and light valuable freight. The
use of compound engines4 in a series of improved forms reduced
fuel consumption between 1863 and 1872 by one-half, and the
1 Clapham, op. cit, p* 53.
*  The conservatism of the admiralty used 'composite* structure even with steam
propulsion till quite a late date. One of the author's earliest memories is the launch
of a *screw composite gunvcssel* of 950 tons (H.M.S. Raw) at Devonport in 1884.
Such vessels were not ill suited for prolonged absences 'showing the flag* in distant
seas, as their coppered bottoms fouled less than iron.
*  Both the Cutty Sark and the Loch Garry are illustrated in R, J. Cornewall Jones's
The British Merchant Service (1898) at p. 236.
4 Chiefly the invention of John Elder of Glasgow (1824-69), a great genius
suddenly cut oft. See D.N.B.